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@ Sweetening composition. 



© A composition which is suitable as the sweetener base of a sweet, reduced calorie food product such as an 
instant pie filling or a bakery cream, comprises erythritol, sorbitol and a glucose oligomer having DE of 10 to 30, 
particularly 20 to 23. The composition may also contain fructose and'or maltitol or an intense sweetener such as 
aspartame. 
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The present invention relates to a composition which is useful in formulating instant foods and which is 
sweet, has a relatively low calorie content and a texture which is acceptable for use in products such as 
instant pie filling and instant bakery cream. 

Dietary trends in recent years have increasingly focussed on low calorie products to minimise obesity, 
5 while at the same time there has been a rising demand for instant or convenience products. One approach 
to reducing the calorie content of sweet products such as pies, puddings etc. is to replace some or all of 
the sucrose, which is the conventional sweetener, with lower calorie equivalents. There are many replace- 
ment sweeteners which have been proposed and which may be divided into two classes. The first class 
consists of high intensity synthetic sweeteners such as saccharin and aspartame which on a weight/weight 
io basis are many times sweeter than sucrose. The second class of replacement sweeteners consists of 
products which, on a weight/weight basis, are about 0.5 to 1 .5 times as sweet as an equivalent amount of 
sucrose. Examples of these sweeteners are fructose and the so-called sugar alcohols, particularly sorbitol, 
maltitol and erythritol. 

The replacement of sucrose by one or more of the sweeteners described above brings with it problems 
15 of taste and texture. The intense sweeteners may bring a bitter tone along with the desired sweetness and, 
because they are so much sweeter than sucrose, they can only be used at very low concentrations which 
results in a reduction in the bulk of the foodstuff of which they form a part. It is difficult to find a 
replacement for this loss of bulk which requires a non-sweet, low-calorie product providing a textural effect 
akin to sucrose. Replacement sweeteners which have a sweetening power similar to sucrose and which do 
20 not therefore give rise to a loss of bulk often have disadvantages such as a positive calorie contribution, a 
sweetness which is detectably different from sucrose and, when used in quantity, possible side effects eg. 
diarrhoea. 

Erythritol, which has recently been developed as a replacement sweetener, has 60% of the sweetening 
power of sucrose, is highly crystalline, non-caloric and has the additional advantage of being non- 
25 cariogenic. Erythritol has therefore been suggested for many applications as a partial or total replacement 
for sucrose eg. in chocolate (Japanese Patent Application 255828/88) and, together with another sugar 
alcohol, in cakes (Japanese Patent Application 144747/88), ice-cream , (Japanese Patent Application 
94510/88) and hard candy (European Patent Application 303295). We have found however that although 
erythritol is an excellent substitute for sucrose its tendency to crystallise can, in certain applications, be 
30 disadvantageous eg. in products submitted to freezing and thawing operations. 

The other sugar alcohols which are used commercially are sorbitol and maltitol. Both of these products 
have an acceptable flavour but sorbitol in too large quantities can cause diarrhoea in susceptible individuals 
and it is our experience that in instant pie filling and instant bakery cream at least, the use of maltitol alone 
gives an unsatisfactory texture to the product. 
35 We have now however devised a composition, comprising erythritol and sorbitol which may be used as 

the base for sweet products such as instant pie filling and instant bakery cream and which is free from the 
disadvantages described above. 

According to the invention therefore a composition which is suitable as the sweetener base of a sweet, 
reduced-calorie foodstuff is characterised in that it comprises erythritol, sorbitol and a glucose oligomer of 
40 DE 10 to 30. 

"Glucose oligomers" are polymers of glucose and are produced commercially by the controlled acid or 
enzymatic hydrolysis of starch. A hydrolysis product is characterised by its DE (dextrose equivalent) 
number which is the reducing power of the hydrolysate expressed as D-glucose on the dry basis but which 
is also indicative of the number of glucose units in the oligomer, low DE products having more units and 
45 vice versa. 

The composition may also include other low calorie sweeteners, particularly fructose or maltitol, or 
small amounts of an intense sweetener, such as aspartame, according to taste. The composition according 
to the invention preferably comprises 5 to 50 % by weight erythritol, 30 to 80 % by weight sorbitol and 5 % 
to 25 % by weight glucose oligomer of DE 10 to 30. Fructose or maltitol, if present may amount to up to 35 

so %, preferably 2 to 12 %, by weight of the composition. These percentages are based on the total weight of 
erythritol, sorbitol, glucose oligomer and any other sweetening agents in the composition. 

The glucose oligomer of DE 10 to 30 is produced by the controlled hydrolysis of starch. The starch 
may be any commercially available starch but is preferably maize or wheat starch. The glucose oligomer 
may be a so-called glucose syrup of DE 20 to 30 or a maltodextrin of DE 10 to 20. Preferably the glucose 

55 oligomer has a DE of 15 to 25, especially 20 to 23. The glucose oligomer is preferably a spray-dried 
product. 

The erythritol, and any maltitol which may be present, preferably have particle sizes less than 300 
microns so as to avoid any "gritty" mouth-feel to the product in which the composition is used, 
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part by three test methods as foliows:- 
Penetrometer 

The penetrometer measures the depth of penetration of a standard cone falling from a fixed height onto 
the test material. High figures indicate a less rigid product. 
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St evens's Texture Analyser 

The Steven's Texture Ana.yser measures the force required for a standard cone to penetrate the test 
material to a fixed depth. High values are indicative of a more rigid product. 
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Baking Test 

be as low as possible. 
Example 1 
Instant Pie Filling 

The in„« pi. Win, was prspan*. b» mixing iog**. ™ p^b^S 
composition was the sweetener and was varied as follows :- 



35 




(a) 


(b) 


(c) 


<d> 


(e) 


(0 


40 


Crystalline maltitol 
Crystalline sorbitol 
Crystalline erythritol 
Crystalline fructose 

Spay-dried maize-glucose oligomer DE 20 to 23 


300 


210 
90 


120 
180 


135 
135 
30 


180 

90 

30 


150 
90 
20 
40 



45 



50 



The results of evaluating the six instant pie fillings by the Penetrometer, Steven's Texture Ana.yser and 

the Baking Test were as follows > 



Composition 


(a) 


(b) 


(C) 


(d) 


(e) 


(f) 


Penetrometer after 0 minutes 
Penetrometer after 1 5 minutes 
Steven's Texture Analyser 


313 
285 
81 


308 
295 
80 


313 
288 
82 


318 
292 
83 


318 
291 
76 


308 
295 
78 


after 15 minutes 
Steven's Texture Analyser 


86 


81 


84 


85 


80 


81 


after 60 minutes 
Baking Test 


68.4 


71.4 


68.4 


52.4 


77.8 
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ie (c) became hard and blind after baking and chilling, probably due to erythritol crystallisation Th* 

fillings represented by (d) and (e) also had a tendency to crystallise p£ mnL Z I h 

Example 2 

Instant Bakery Cream 
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In the same manner as in Example 1 the instant bakery creams were prepared by mixino toaether two 
composes one of which was kept constant throughout the series of experiments The constant 3 ~ 

colour fETol/F i^m r, « < Tra ^mark and product of KELCO International Inc.), one part by weight 
colour (E 102/E 110) and flavouring (vanilla aroma powder ) and 1000 parts by weiaht water ThP 11„h 
composite which was the sweetener was varied as follows - C0 " d 
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(a) 


(b) 


(c) 


Crystalline maltitol 
Crystalline sorbitol 
Crystalline erythritol 
Crystalline fructose 

Spay-dried maize -glucose oligomer DE 20 to 23 


112 
65 
15 
20 


112 

65 
15 

20 


56 
56 
65 
15 
20 
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Composition 


(a) 


(b) 


(c) 


Penetrometer after 0 minutes 
Penetrometer after 1 5 minutes 
Steven's Texture Analyser after 15 minutes 
Steven's Texture Analyser after 60 minutes 
Baking Test 


340 
278 
105 
185 
33.3 


335 
272 
115 
168 
68.4 


351 
278 
107 
162 

77.4 



h«tJr h in in 5 * 301 7 ° ream (b) h3d 3 P °° r texture and was slim V although bakery cream (c) was 

All three Trfrm C | ' ^ ^ ^ 38 <3> * th ' S iS »• P^red Zu'aZ ' 

-Jl^^ty^ Cal0ri6S ^ ^ ™ V ~- - which the 

45 Claims 

'* chaTaTtSltitV 8 SUitab ' e 38 ^ base of a swe <* re ^ed calorie food product is 
characterised m that ,t comprises erythritol, sorbitol and a glucose oligomer of DE 10 to 30. 

50 2 ' p^Z^d^" 8 * ' Ch3raCterised in that tf1e Blue— oligomer has a DE 10 to 25. 
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1 maw,T S "'°" aCCOr!,i " 9 '° C ' aim ' " C ' a "" 2 i» « also comans ttucose ,«„, 
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5. A composition according to any one of the preceding claims characterised in that the glucose oligomer 
is spray dried. 

6. A composition according to any one of the preceding claims characterised in that the erythritol and 
maltitol, if present, have particle sizes less than 300 microns. 

7 A composition according to any one of the preceding claims characterised in that it comprises 5 to 
50% by weight erythritol, 30 to 80 % by weight sorbitol and 5 to 25 % by weight glucose oligomer of 
DE 10 to 30. 

8. A composition according to any one of the preceding claims characterised in that it comprises up to 35 
% by weight fructose. 

9. An instant pie filling characterised in that it comprises pregelatinised starch, water, flavour and a 
75 composition according to any one of the preceding claims. 

10. A bakery cream characterised in that it comprises pregelatinised starch, water, flavour, milk solids and 
a composition according to any one of the preceding claims 1 to 8. 
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